Objective: The goal of this project was to develop a list of forenames and surnames of South Asian (SA) women that could be used to identify SA breast cancer patients within the cancer registry. This list was compiled, evaluated, and validated to ensure comprehensiveness, accuracy, and applicability of SA names. Methods: This project was conducted by Canadian researchers who are immersed in conducting behavioral studies with SA women diagnosed with cancer in the province of British Columbia. Recruiting SA cancer patients for research can be a difficult task due to social and cultural factors. Methods used by other researchers to identify ethnicity related unique names were employed to filter surnames and forenames that were not common to this ethnic group. Co-author (Gurpreet Oshan) of SA ethnicity rigorously identified and deleted multiple lists and redundant entries along with common English forenames which resulted in a list of 16,888 SA forenames. All co-authors of Indian ethnicity (Gurpreet Oshan, Savitri Singh-Carlson, Harajit Lail) were involved in critiquing and manually reviewing the names list throughout this process. Comprehensive lists of SA surnames and women's forenames were reviewed to identify those that were unique to SA ethnicity. Accuracy was ensured by constantly filtering the redundancy by using an Excel program which helped to illustrate the number of times each name was spelled in different ways. Results: The final lists included 9112 surnames and 16,888 forenames of SA ethnicity. On the basis of the surname linkage only, the sensitivity of the list was 76.6%, specificity was 62.9%, and the positive predictive value was 58.5%. On the basis of both the surname and forename linkage, the specificity of the list was 88.6%. These lists include variations in spelling forenames and surnames as well. Conclusions: The list of surnames and forenames can be useful tools to identify SA ethnic groups from large population database in healthcare-related research. Ethnicity-specific population research is important in order to help identify how cancer care should be delivered for the SA population, as well as for planning and provision of other related health services. We are willing to share this list upon request to the authors.
Introduction
Ethnicity (meaning "nation") originally derived from the Greek word "ethnos," (meaning the sharing of a common ancestry), [1] provides various contexts to which an individual could associate their belonging to such as: Language, religion, kinship, shared territory, geographical locatedness, nationality, and physical appearance. [2, 3] When conducting cancer care related studies with migrant populations, it is vitally important to identify the study population's differing contextual factors such as acculturation, political and societal situatedness, geographical origins, age, and gender; however, it is imperative to capture as a large sample from the target population in order to effectively translate meaningful results into practice. [4, 5] Beyond, this is the need to understand that almost every population group will have various subgroups that may be identified by language, religion, or common surnames and forenames, rituals, practices, beliefs, and values that are individual and/or shared with others within the same group. [3] Other researchers conducting behavioral studies with South Asian (SA) cancer patients have documented the importance of identifying a list of common surnames and forenames as a tool, which offers the possibility of inferential ethnic classification that can lend to identifying a certain population for healthcare-related research. [3] [4] [5] [6] This form of classifying populations into ethnic groups through name recognition is an alternative to ethnicity self-identification when this is not available through cancer registries. The goal of this study was to develop a list of forenames and surnames of SA women that could be used to identify SA breast cancer patients within the British Columbia Cancer Agency (BCCA) cancer database for British Columbia (BC). This list was compiled, evaluated, and validated to maximize comprehensiveness, accuracy, and applicability of SA names. This paper presents how we critiqued, categorized, and updated a directory of SA surnames and forenames when the need arose for us to identify SA breast cancer patients within the population utilizing the BCCA clinical information database. For this project, the SA population are those who identify themselves as being of Indian ethnicity and mainly of Indian origin, regardless of geographical locatedness. Authors recognize that the SA population will be subcategorized into those from Pakistan, Sri Lanka, or Bangladesh and into further subgroups within these categories.
Canadian Cancer Society statistics estimates that 25,000 women, representing 26% of all new cancer cases in women, will be diagnosed with breast cancer in 2015. [7] For women residing in BC, with breast cancer being the most frequently diagnosed type of cancer, an estimated 3400 women will be diagnosed with breast cancer in 2015. [8] Data by ethnicity is not identified in the Canadian Cancer Society statistics; however, research has shown that SA Canadians are among the under-screened ethnic groups that are significantly less likely to get tested in comparison to the general population for a variety of cultural, linguistic, and economic reasons. [9] Statistics Canada indicates the influx of SA immigrant population in Canada, especially in BC within the last few decades. [10] This increase in the SA population is not only restricted to those from the Indian continent, but also from Fiji Islands, Caribbean, Sri Lanka, England, or the African continent. In BC, the SA subgroups are mainly from Pakistan, Sri Lanka, Bangladesh, and various parts of India, with the state of Punjab having the highest number.
Statistics Canada 2006 census data by "ethnic origin," reports two categories for population of Indian ethnicity: SA origin totaling 1,316,770 responses and East Indians totaling 962,670 responses in Canada. [11] Census data by provincial ethnic origins for BC report "SA" origin responses totaling 265,595 and East Indians as totaling 232,370. [12] Question targeted at "what were the ethnic origin or cultural origins of this person's ancestors" is descriptive where an individual could choose "as many origins as applicable," but up to 6 are retained by Stats Canada; whereas the question targeted at "this person is" provides choices with "SA (e.g., East Indian, Pakistani, Sri Lankan, etc.)" being one of the choices. [12] The "ethnic origin" census data is used to "paint a picture of Canada's multicultural communities" and refers to ethnic origin as "cultural origins of the respondent" or refers to "a person's roots" and should not be confused with the respondent's citizenship, whereas "this person is" data refers to the population group that the respondent belongs to, which is used to identify the particular population or visible minority group which is used to promote equal opportunity for everyone. [13] This format of census data collection critiqued here illustrates the complexity of collecting true ethnicity related data. Regardless of the method of identification, through self-identification or name-based extraction; the multifaceted nature and complexity of "ethnicity" always remains. The heterogeneity within ethnicity, due to subgroups among an apparently homogenous group of SAs who are of Indian descent is only adding richness to the research studies relating to how ethnic background may influence cancer patients in the presentation of the disease, understanding of the treatment and impact, and the preparation for survivorship.
Methods

Study design
This study was part of the multiphased project by the review ethics board at University of British Columbia. This study arose from a practical need to identify SA women who were of Indian ethnicity; resided in Canada; were between 18 and 85 years old; spoke Hindi, Punjabi, Urdu, or English and had a diagnosis of nonmetastatic breast cancer as per the TNM grading system. [14, 15] SA women names were to be identified for the SA Breast Cancer Survivors Project [15] [16] [17] [18] undertaken by the breast (Breast Research to Evaluate Access Research and Services) research team (BRT) from 19,896 records extracted from the BCCA clinical database.
Development of list of surnames
Various resources were used to compile the BRT list of names. A preexisting list of SA surnames manually created in 2006 by the provincial cancer agency researchers for a cancer care related project [19] was used as a beginning point. These authors used the Screening Mammography Program of British Columbia (SMPBC), a provincial populationbased breast cancer screening program that began in 1988, where the place of birth is self-reported. [15] [16] [17] These cancer agency researchers collated a list of SA surnames by manually identifying the SMPBC record list and the local telephone lists as resources. [7] To the cancer agency researcher's list of 2787 surnames, 623 surnames obtained from a local SA family physician's private practice were added. Another list of 198 unique SA surnames, obtained from the study Shah et al., [20] 2606 surnames retrieved from Guhuray's SA name recognition project; [21] 126 Sri Lankan surnames acquired from an internet-based telephone directory; and various internet resources containing 5075 surnames were added to the original list. These internet resources and internet-based telephone directories were credible open sources with the longevity of these websites. At this time, a provincial-based SA surnames telephone directory (APNA) added 272 more unique surnames, and 809 surnames were added from the dictionary of Sikh names with common surnames listed in the book. [22] Surnames collected from these various resources were merged into an Excel file. Using an Excel formula, the SA co-author (Gurpreet Oshan) counted the number of times a name appeared on the list and if the name was unique, the frequency count would be 1; twice, 2; and if three, then 3, and so on. Then the list was sorted by decreasing order with the name appearing the most number of times on the list at the top. Redundant names were then manually removed. This resulted in a compiled total of 9112 surnames after this rigorous name recognition procedure was completed.
Development of list of forenames
A similar procedure was used to develop the list of forenames. An initial list of 617 forenames was identified for the SA Breast Cancer Survivors Project [13] using Hislop's SA surnames list as the first step. This was followed by various rigorous steps published in Singh-Carlson et al. study for which the names were identified in order to arrive at this list. [17] In this aforementioned study, authors created a list of common SA forenames and surnames using a variety of sources, such as the SA white-pages telephone book and the provincial screening mammography name list. The list was not exhaustive but was a fairly good indicator of common Indian surnames of persons residing in BC.
Of these names, the redundant names were identified using the Excel program and then were manually removed. By utilizing this process, 353 unique forenames were finally identified. At this time, various open resources websites listing SA baby girl names were identified as a resource listing for ethnic relevance and common SA female forenames. The female forenames were retrieved from these various websites and compiled into an Excel file. Co-author (Gurpreet Oshan) rigorously identified and deleted multiple lists and redundant entries along with common English forenames using the same procedure as mentioned previously for the development of the list of surnames. This process resulted in a list of 16,888 SA forenames. All co-authors of Indian ethnicity (Gurpreet Oshan, Savitri Singh-Carlson, Harajit Lail) were involved in critiquing and manually reviewing the names list throughout this process.
Development of a list of middle names was attempted with 86 middle names identified; however, since the SMPBC database does not collect middle names at this time, it was not possible to validate this list, therefore it was removed from subsequent analysis, although these unique middle names would be an added step in correctly identifying SA ethnic persons.
Results
Validating the name list
The final list of BRT SA surnames and forenames was validated in a two-step process by linking it to the SMPBC database as the SMPBC collects the selfascribed ethnicity data. The demographic question asks, "To which group do you ancestors belong? Check all that apply." In the first step, the Data Surveillance and Outcomes Unit at the BCCA matched the two lists, BRT names list and SMPBC dataset, on the basis of the surnames. By this process, 1822 surnames were identified as true positives, i.e., the surnames matched on the two lists and the self-ascribed ethnicity was SA. 1295 surnames were identified as false positives, i.e., the surnames matched but the self-ascribed ethnicity was not SA. The remaining names on the list (n = 5995) were considered to be nonmatches on the basis of surnames. 2191 surnames were identified as true negatives, i.e., the surnames did not match and the self-ascribed ethnicity was not SA. 557 surnames on the SMPBC list were identified as false negatives, i.e., the surnames did not match to the surnames on the BRT list but the self-ascribed ethnicity was SA. However, upon manual review, it was identified that some of the surname variations due to different spellings were identified as false negatives. The surname variations and/or the surnames that were not on the BRT list originally were identified using the Excel program and these were considered to be the true, false negatives. Another reason for false negative was because people had provided their self-ascribed ethnicity as SA, despite the names being of South East Asian ethnicity.
The redundant surnames on the false negative list were removed. A manual inspection was completed, and three South East Asian surnames were identified which were also removed from the list of false negatives. In the end, the actual number of false negatives was 247. These names were later added to the BRT list of names.
In the second step, a further linkage of the list of the false positives (n = 1295) was done with the BRT list of forenames. Initially, 269 names matched on the basis of forenames and were identified as false positives on the basis of surname and forename linkage, 700 were identified as nonmatches as the forenames did not match, and 326 were identified for manual review. Selfascribed ethnicity data was unavailable for 329 of these records, so they were removed from further review. After the manual review process was completed, it resulted in a total of 283 false positives with matched forename and surname, and 683 records matched on the basis of surnames but failed to match on the basis of forenames. When the linkage was done using the forenames as an additional screen, the number of false positives was brought down from 1295 to 283. However, of these 283 records, 164 names were identified to be clearly SA. However, it is possible that people had listed a different ethnicity due to the basis of place of birth or place of living. Table 1 shows the sensitivity, specificity, and the positive predictive value of the list based on the surname linkage and the specificity of the list based on the surname and forename linkage.
Using the surnames only, 617 were extracted from the survivorship project. [13] Using the surname and forename combination, 16 more names were extracted, making it a total of 633 names. This indicates that by surname and forename function as an "either or" function, more names can be identified. When the study invitations were sent to these potential participants, only two breast cancer patients reported that they were not of SA ethnicity. Others identified that they were of SA ethnicity and continued to complete the survey. 
Discussion
Based on the diagnostic analysis and validation, it appears that the additional screening using forenames can be useful for excluding persons outside of the cultural group, therefore, rending the name list more specific. This may increase the number of false negatives, i.e., decreased the sensitivity of the tool. It is not possible to be certain of false positives, e.g., due to name change after marriage. For any population subjected to the name list tool, it is not possible to know the actual number of persons within the cultural group who are excluded (false negatives) due to variations in the mixture of subgroups. Increments of accuracy can be achieved by continuous approximation according to manual recognition.
As previously presented, the multidimensionality of ethnicity is complex due to sensitive nature of selfidentification of characteristics one bestows on the self which is dependent on a number of social and cultural factors. [3] Researchers look for rigorous methods to identify and recruit a representative sample from a particular population group in order to conduct research that will help to illustrate health care needs; however, demographic data are not always collected at source, making it difficult to access population data. Building a reference list of surnames and forenames using name recognition which is a clue to the origin, kinship, language, shared religion, and territory have been reported as having the potential to improve the sensitivity and specificity of the said names. [3, 4] No name list is entirely accurate and may include persons outside of the cultural group but with similar names, or those women who married into the cultural group. Hence, a manual review is needed for accuracy, and the process is time-consuming, but less costly than other alternatives. [18, 19] Breast cancer research for SA population is evidenced as being of importance in light of studies that report SA women being diagnosed at a later stage of cancer than other women; having lower rates of screening for breast and cervical cancer. [8, 9, [16] [17] [18] These results indicate that there is need to have as a large sample of SA women with cancer as possible and from as many age and subgroups as possible to translate knowledge into practice. Studies conducted with SA women have reported issues with recruiting participants from this ethnic group due to work, lack of transportation, family commitments, or social/cultural beliefs. [16] [17] [18] The name list created in this study is a purposeful name recognition that can be highly beneficial in identifying as a large sample as possible with the appropriate inclusion/ exclusion criteria. Using this name recognition list for the SA population is of further benefit, especially in instances where cancer registries do not include ethnicity as patient demographic data as a practice. The generalizability of this tool is high since it can be utilized all over Canada in setting where there is a large SA residency.
Using multiple tools in order to increase the accuracy of the reference list will help to classify the target population is reported as increasing specificity and reducing redundancy, which will reduce costs when recruiting and identifying potential participants. [16] [17] [18] Using an expert from the community who can recognize names that fit the target population's origin along with experts for validating them are vitally important to improve accuracy; however, it is important to be constantly aware of subgroups within groups that will bring variations. [18] [19] [20] There is an advantage to using name recognition in identifying ethnicity because it does not mask important differences among the groups; however, further identification of subgroups and other demographic factors may have to be conducted to apply this name list to a particular population for healthcarerelated research. [23] [24] [25] [26] [27] [28] Studies report that name recognition is an important tool for identifying SA ethnicity for healthrelated research until such time that ethnic for monitoring becomes a part of routine demographic data collection for patients; however, it is important to remember the "mix" or the subgroups within the larger SA group within any given city. [23, 24, [29] [30] [31] [32] [33] [34] Choi et al. also report the concerns of identifying subgroups within the Chinese ancestry names. [25, 31] Studies conducted in the United Kingdom where a large SA population resides confirm that intermarriage between non-SAs and SA along with those marriages within the subgroups of Pakistan, Bangladesh, Sikhs, and Hindus create difficulties when identifying SA subgroups who may be at health risk for a particular disease. [20, 24, [26] [27] [28] 30, 31] A further classification of names into SA subgroups would be important because of differences due to vegetarian or nonvegetarian diets, health-related exposures to social and cultural behaviors and disease risks. [28] [29] [32] [33] [34] [35] [36] [37] The immigration pattern changes with time. Hence, any name list needs to be updated to be as comprehensive as possible. Any such list may not be suitable for use in a different region or country with different immigration pattern. The other change that occurs is the acculturation and assimilation of a population, the personal meaning of their identity due to the socialization of self, age that may bring a different meaning to how the individual relates to her/his own ethnicity or kinship to the population. [20] [21] [22] 28] Self-identification of ethnicity carries risks of preconceived ethnic group classification, so it is important to remember how this data is used in the context of reporting healthcarerelated data. [4, 18, 38] 
Limitations
There are limitations to identifying SA women through surname identification that arises from marriage outside of ethnic groups and concomitant name change for women; however, having a list of forenames that can be used as an added filter is seen as strength when identifying SA women. Furthermore, breast cancer patients who may identify themselves as being of interracial status will confound research findings. Therefore, future research will have to make this identifier either an inclusion or exclusion criteria. Another limitation is the ability of this list to distinguish the variations due to spelling original surnames that were derived from indigenous SA due to immigration records matching birth records in the originating country. [26, 32, 33] 
Contributions to literature
A surname and forename list can be a useful tool to identify specific ethnic groups from large population database. [38] [39] [40] Useful insights can be gained into the understanding of the etiology of disease, as well as for planning and provision of health services. We are willing to share this list upon request to the authors.
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